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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. Please amend Claims 1-2, 4-8, 10-22, and 24-32 as indicated in the following 
Listing of Claims. 

Listing of Claims: 

1 . (Currently amended) A catalyst composition comprising the contact product of at least 
one a first metallocene compound, at least one a second metallocene compound, at least one 
chemically-treated solid oxide, and at least one organoaluminum compound, wherein: 
a) the at least one first metallocene compound has the following formula: 

wherein (X 1 ) and (X 2 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 

wherein each substituent on (X 1 ) and (X 2 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 3 ), (X 4 ), and any substituent on the substituted aliphatic group on (X 1 ) and 
(X 2 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
organomotallio group, -SQ 2 X. -OA1X,. -OSiX 2 . -OPX 2 . -SX. -OSO,X. -AsX 2 . -Asf CftX 2 . or - 
PX 2 . wherein X is selected independently from halide. H. NH 2 . OH or SR, wherein R is a 
hvdrocarbvl. or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen; 
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b) wherein the at least one second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )M; wherein 

1) M is Zr; 

(X 5 ) and (X 6 ) are independently selected from a substituted 
cyclopentadienyl, a substituted indenyl, a substituted fluorenyl, or a 
substituted, partially saturated analog thereof, wherein at least one of (X 5 ) and 
(X 6 ) is at least disubstituted; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; 

2) M is Zr; 

(X 5 ) and (X 6 ) are independently selected from a cyclopentadienyl, an 
indenyl, a fluorenyl, a partially saturated analog thereof, or a substituted 
analog thereof; and 

(X 5 ) and (X 6 ) are connected by a substituted or unsubstituted bridging 
group comprising from 3 to 5 contiguous ansa carbon atoms in a chain, one 
end of which is bonded to (X 5 ) and the other end of which is bonded to (X 6 ); 
or 

3) M is Hf; 

(X 5 ) and (X 6 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; and 
wherein (X 7 ), (X 8 ), any substituent on (X 5 ), any substituent on (X 6 ), any substituent on the 
substituted aliphatic group on (X 5 ) and (X 6 ), and any substituent on the substituted bridging 
group connecting (X 5 ) and (X 6 ) are independently selected from an aliphatic group, an 
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aromatic group, a cyclic group, a combination of aliphatic and cyclic groups, an oxygen 
group, a sulfur group, a nitrogen group, a phosphorus group, an arsenic group, a carbon 
group, a silicon group, a germanium group, a tin group, a lead group, a boron group, an 
aluminum group, an inorganic group, an orgonomotallio group, -SO^X. -OA1X?, -OSiX^ - 
OPX 2 . -SX, -OSO7X. -AsX z . -AsfO^X^. or -PX Z , wherein X is selected independently from 
halide. H. NH Z > OR« or SR. wherein R is a hvdrocarbvl or a substituted derivative thereof, 
any one of which having from 1 to about 20 carbon atoms; a halide; or hydrogen; 

c) the at least one chemically-treated solid oxide comprises a solid oxide treated with 
an electron- withdrawing anion; and 

d) the at least one organoaluminum compound has the following formula: 

Al(X 9 ) n (X 10 ) 3 . n ; 

wherein (X 9 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 10 ) is selected from 
alkoxide or aryloxide having from 1 to about 20 carbon atoms, halide, or hydride; and n is a 
number from 1 to 3, inclusive. 

2. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )Zr; 

wherein (X 5 ) and (X 6 ) are independently selected from a substituted cyclopentadienyl, 
a substituted indenyl, a substituted fluorenyl, or a substituted, partially saturated analog 
thereof, wherein at least one of (X 5 ) and (X 6 ) is at least disubstituted; 

wherein each substituent on (X 5 ) and (X 6 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 7 ), (X 8 ), and any substituent on the substituted aliphatic group on (X 5 ) and 
(X 6 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
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group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
organomotallic group, -SQ 2 X. -QA1X 2 . -OSiX 2 . -OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -AsfO)X 2 . or - 
PX 2 , wherein X is selected independently from halide, H. NH 2 , OR. or SR. wherein R is a 
hvdrocarbvL or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen. 

3. (Original) The catalyst composition of Claim 2, wherein both (X 5 ) and (X 6 ) are at least 
disubstituted. 

4. (Currently amended) The catalyst composition of Claim 2, wherein: 

a) the at least one first metallocene compound has the formula (r^-CsI^R^ZrX 1 ^, 
wherein R 1 in each instance is independently selected from a linear or branched aliphatic 
group having from 1 to about 20 carbon atoms, and wherein X u in each instance is 
independently selected from F, CI, Br, I, OMe, OEt, O-n-Pr, O-i-Pr, O-n-Bu, O-t-Bu, NMe 2 , 
orNEt 2 ; 

b) the at least one second metallocene compound has the formula (T^-CsHaR^ZrX 1 ^, 
wherein R 1 in each instance is independently selected from a linear or branched aliphatic 
group having from 1 to about 20 carbon atoms, and X n in each instance is independently 
selected from F, CI, Br, I, OMe, OEt, O-n-Pr, O-i-Pr, O-n-Bu, O-t-Bu, NMe 2 , or NEt 2 ; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, bromided alumina, sulfated alumina, fluorided silica-alumina, chlorided 
silica-alumina, bromided silica-alumina, sulfated silica-alumina, fluorided silica-zirconia, 
chlorided silica-zirconia, bromided silica-zirconia, sulfated silica-zirconia, or any 
combination thereof; and 

d) the at least one organoaluminum compound is selected from trimethylaluminum, 
triethylaluminum, tri-n-propylaluminum, diethylaluminum ethoxide, tri-n-butylaluminum, 
disobutylaluminum hydride, triisobutylaluminum, diethylaluminum chloride, or any 
combination thereof. 
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5. (Currently amended) The catalyst composition of Claim 2, wherein: 

a) the at least one first metallocene compound has the formula (t^-CsH^Bu^ZrCU; 

b) the at least one second metallocene compound has the formula (r\ s - 
C 5 H3 n BuR 2 ) 2 ZrCi2, wherein R 2 is selected from Me, Et, n-Pr, i-Pr, n-Bu, s-Bu, i-Bu, or t-Bu; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, sulfated alumina, fluorided silica-alumina, or any combination thereof; 
and 

d) the at least one organoaluminum compound is selected from trimethylaluminum, 
triethylaluminum, tri-n-propylaluminum, diethylaluminum ethoxide, tri-n-butylaluminum, 
disobutylaluminum hydride, triisobutylaluminum, diethylaluminum chloride, or any 
combination thereof. 

6. (Currently amended) The catalyst composition of Claim 2, wherein: 

a) the at least one first metallocene compound has the formula (t^-CslVBu^ZrCla; 

b) the at least one second metallocene compound has the formula (t^ 5 - 
C 5 H 3 n BuMe) 2 ZrCl 2 ; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, sulfated alumina, fluorided silica-alumina, or any combination thereof; 
and 

d) the at least one organoaluminum compound is selected from triethylaluminum or 
triisobutylaluminum. 
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7. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
second metallocene compound is an attsa-metallocene having the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )Zr; 

wherein (X 5 ) and (X 6 ) are independently selected from a cyclopentadienyl, an 
indenyl, a fluorenyl, a partially saturated analog thereof, or a substituted analog thereof; 

wherein (X 5 ) and (X 6 ) are connected by a substituted or unsubstituted bridging group 
comprising from 3 to 5 contiguous ansa carbon atoms in a chain, one end of which is bonded 
to (X 5 ) and the other end of which is bonded to (X 6 ); 

wherein (X 7 ), (X 8 ), any substituent on the substituted bridging group connecting (X 5 ) 
and (X 6 ), any substituent on (X 5 ), and any substituent on (X 6 ) are independently selected 
from an aliphatic group, an aromatic group, a cyclic group, a combination of aliphatic and 
cyclic groups, an oxygen group, a sulfur group, a nitrogen group, a phosphorus group, an 
arsenic group, a carbon group, a silicon group, a germanium group, a tin group, a lead group, 
a boron group, an aluminum group, an inorganic group, an organomotallic group, -SQ 2 X. - 
OA1X,. -OSiXu -OPX 2 . -SX. -OSO.X. -AsX 2 . -As(Q»C 2 . or -PX 2 . wherein X is selected 
independently from halide, H, NH Z , OR, or SR, wherein R is a hvdrocarbvU or a substituted 
derivative thereof, any one of which having from 1 to about 20 carbon atoms; a halide; or 
hydrogen. 

8. (Currently amended) The catalyst composition of Claim 7, wherein 

a) the at least one first metallocene compound has the formula (r^-Cs^R^ZrCU, 
wherein R 1 in each instance is independently selected from a linear or branched aliphatic 
group having from 1 to about 20 carbon atoms; 

b) the at least one second metallocene compound is selected from [ji- 
CH 2 (CH 2 ) n CH 2 ](T 1 5 .9.C I3 H 8 ) 2 ZrX ,2 2 , [^CH 2 (CH 2 ) n CH 2 ]( n 5 .9.C 13 H 16 ) 2 ZrX ,2 2 , [jx- 
CH 2 (CH 2 ) n CH 2 ](ri 5 .l-C 9 H 6 ) 2 ZrX ,2 2 , [M-CH 2 (CH 2 ) n CH 2 ](Ti 5 -l-C 9 H l o) 2 ZrX ,2 2 , or any 
combination thereof, 

wherein n is from 1 to 3, and 
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wherein X 12 , in each occurrence, is independently selected from an aliphatic group, an 
aromatic group, an alkoxide group, an aryloxide group, an alkylamide group, an arylamide 
group, a dialkylamide group, a diarylamide group, an alkyl arylamide group, a alkylthiolate 
group, an arylthiolate group, or a substituted derivative thereof, any one of which having 
from 1 to about 20 carbon atoms; a halide; or hydrogen; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, bromided alumina, sulfated alumina, fluorided silica-alumina, chlorided 
silica-alumina, bromided silica-alumina, sulfated silica-alumina, fluorided silica-zirconia, 
chlorided silica-zirconia, bromided silica-zirconia, sulfated silica-zirconia, or any 
combination thereof; and 

d) the at least one organoaluminum compound is selected from trimethylaluminum, 
triethylaluminum, tri-n-propylaluminum, diethylaluminum ethoxide, tri-n-butylaluminum, 
disobutylaluminum hydride, triisobutylaluminum, diethylaluminum chloride, or any 
combination thereof. 

9. (Original) The catalyst composition of Claim 8, wherein X 12 is independently selected 
from F, CI, Br, I, OMe, OEt, O-n-Pr, O-i-Pr, O-n-Bu, O-t-Bu, NMe 2 , or NEt 2 . 

1 0. (Currently amended) The catalyst composition of Claim 7, wherein: 

a) the at least one first metallocene compound has the following formula (t] 5 - 
CsE^R^ZrCU, wherein R 1 in each instance is independently selected from a linear or 
branched aliphatic having from 1 to about 20 carbon atoms; and 

b) the at least one second metallocene compound is selected from: 

1 .3- propanediylbis(Tj 5 -9-fluorenyl)zirconium dichloride; 

1 .4- butanediylbis(T] 5 -9-fluorenyl)zirconium dichloride; 

1 .5- pentanediylbis(Ti 5 -9-fluorenyl)zirconium dichloride; 
1 ,3-propanediylbisCn 5 - 1 -indenyl)zirconium dichloride; 
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1 .4- butanediylbis(Ti 5 -l-indenyl)zirconium dichloride; 

1 .5- pentanediylbis(Ti 5 -l-indenyl)zirconium dichloride; 

1.3- propanediylbis(-n 5 -9-fluorenyl)di-n-butoxyzirconium; 

1.4- butanediylbis(t| 5 -9-fluorenyl)di-n-butoxyzirconium; 

1.5- pentanediylbis(r| 5 -9-fluorenyl)di-n-butoxyzirconium; 

1.3- propanediylbis(r| 5 -l-indenyl)di-n-butoxyzirconium; 

1 .4- butanediylbis(ti 5 - 1 -indenyl)di-n-butoxyzirconium; 

1.5- pentanediylbis(T| 5 -l-indenyl)di-n-butoxyzirconium; 

1 .3- propanediylbis(ri 5 -9-fluorenyl)zirconium dimethyl; 

1 .4- butanediylbis(r| 5 -9-fluorenyl)zirconium dimethyl; 

1 .5- pentanediylbis(-n 5 -9-fluorenyl)zirconium dimethyl; 
1 ;3-propanediylbis(r| 5 -l-indenyl)zirconium dimethyl; 

1 .4- butanediylbis(r) 5 - 1 -indenyl)zirconium dimethyl; 

1 .5- pentanediylbis(r| 5 - l-indenyl)zirconium dimethyl; 
or any combination thereof; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, sulfated alumina, fluorided silica-alumina, or any combination thereof; 
and 

d) the at least one organoaluminum compound is selected from triethylaluminum or 
triisobutylalumirium. 

11. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )Hf; 

wherein (X 5 ) and (X 6 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 
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wherein each substituent on (X 5 ) and (X 6 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 7 ), (X 8 ), and any substituent on the substituted aliphatic group on (X 5 ) and 
(X 6 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
organomotallic group, -SQ 2 X. -OA1X,. -OSiX 2 . -OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -As(Q)X 2 . or - 
PX 2 . wherein X is selected independently from halide. H. NH 2 . OR, or SR. wherein R is a 
hvdrocarbvl. or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen. 

12. (Currently amended) The catalyst composition of Claim 1 1, wherein: 

a) the at least one first metallocene compound has the following formula (t| 5 - 
CsI^R^ZrX 1 ^, wherein R 1 in each instance is independently selected from a linear or 
branched aliphatic group having from 1 to about 20 carbon atoms, and X u is independently 
selected from F, CI, Br, I, OMe, OEt, On-Pr, O-i-Pr, O-n-Bu, O-t-Bu, NMe 2 , or NEt 2 ; 

b) the at least one second metallocene compound has the following formula (r| 5 - 
C 5 H 4 R 1 )2HfX ll 2, wherein R 1 in each instance is independently selected from a linear or 
branched aliphatic group having from 1 to about 20 carbon atoms, and X 11 is independently 
selected from F, CI, Br, I, OMe, OEt, O-n-Pr, O-i-Pr, O-n-Bu, O-t-Bu, NMe 2 , or NEt 2 ; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, sulfated alumina, fluorided silica-alumina, chlorided silica-alumina, 
sulfated silica-alumina, or any combination thereof; and 

d) the at least one organoaluminum compound is selected from trimethylaluminum, 
triethylaluminum, tri-n-propylaluminum, diethylaluminum ethoxide, tri-n-butylaluminum, 
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disobutylaluminum hydride, triisobutylaluminum, diethylaluminum chloride, or any 
combination thereof. 

13. (Currently amended) The catalyst composition of Claim 1 1 , wherein: 

a) the at least one first metallocene compound has the formula (r^-CsH^Bu^ZrC^; 

b) the at least one second metallocene compound has the formula (r| 5 - 
C 5 H 4 n Bu) 2 HfCl 2 ; 

c) the at least one chemically-treated solid oxide is selected from fluorided alumina, 
chlorided alumina, sulfated alumina, fluorided silica-alumina, or any combination thereof; 
and 

d) the at least one organoaluminum compound is selected from trimethylaluminum, 
triethylaluminum, tri-n-propylaluminum, diethylaluminum ethoxide, tri-n-butylaluminum, 
disobutylaluminum hydride, triisobutylaluminum, diethylaluminum chloride, or any 
combination thereof. 

14. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
chemically-treated solid oxide comprises a solid oxide treated with an electron-withdrawing 
anion, wherein 

the solid oxide is selected from silica, alumina, silica-alumina, aluminum phosphate, 
heteropolytungstates, titania, zirconia, magnesia, boria, zinc oxide, mixed oxides thereof, or 
mixtures thereof; and 

the electron-withdrawing anion is selected from fluoride, chloride, bromide, 
phosphate, triflate, bisulfate, sulfate, or any combination thereof. 
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15. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
chemically-treated solid oxide is selected from fluorided alumina, chlorided alumina, 
bromided alumina, sulfated alumina, fluorided silica-alumina, chlorided silica-alumina, 
bromided silica-alumina, sulfated silica-alumina, fluorided silica-zirconia, chlorided silica- 
zirconia, bromided silica-zirconia, sulfated silica-zirconia, or any combination thereof. 

16. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
chemically-treated solid oxide further comprises a metal or metal ion selected from zinc, 
nickel, vanadium, silver, copper, gallium, tin, tungsten, molybdenum, or any combination 
thereof. 

17. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
chemically-treated solid oxide further comprises a metal or metal ion and is selected from 
zinc-impregnated chlorided alumina, zinc-impregnated fluorided alumina, zinc-impregnated 
chlorided silica-alumina, zinc-impregnated fluorided silica-alumina, zinc-impregnated 
sulfated alumina, or any combination thereof. 

18. (Currently amended) The catalyst composition of Claim 1, wherein the weight ratio of 
the at least one organoalumium organoaluminum compound to the at least one chemically- 
treated solid oxide is from about 1 0: 1 to about 1 : 1 ,000. 

19. (Currently amended) The catalyst composition of Claim 1, wherein the at least one 
organoaluminum compound is selected from trimethylaluminum, triethylaluminum, 
tripropylaluminum, diethylaluminum ethoxide, tributylaluminum, disobutylaluminum 
hydride, triisobutylaluminum, or diethylaluminum chloride. 
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20. (Currently amended) The catalyst composition of Claim 1, further comprising an 
optional a cocatalyst selected from at least one aluminoxane, at least one organozinc compound, 
at least one organoboron compound, at least one ionizing ionic compound, or any combination 
thereof. 

21. (Currently amended) The catalyst composition of Claim 1, further comprising an 
optional a cocatalyst selected from at least one aluminoxane compound, wherein the 
aluminoxane comprises 

a cyclic aluminoxane having the formula: 

irt 

R ; wherein 

R is a linear or branched alkyl having from 1 to 10 carbon atoms, and n is an integer from 3 
to about 10; 

a linear aluminoxane having the formula: 

R 

R-f-AI-oA-Af 

R ; wherein 

R is a linear or branched alkyl having from 1 to 10 carbon atoms, and n is an integer from 1 
to about 50; 

a cage aluminoxane having the formula R t 5 /M + a R b m.aAl4 m 0 3m , wherein m is 3 or 4 and 
a is = /i A1(3) - n 0 (i) + *o(4); wherein n A]m is the number of three coordinate aluminum atoms, 
/i 0( 2) is the number of two coordinate oxygen atoms, n ow is the number of 4 coordinate 
oxygen atoms, R l represents a terminal alkyl group, and R b represents a bridging alkyl group; 
wherein R is a linear or branched alkyl having from 1 to 10 carbon atoms; or 

any combination thereof. 
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22. (Currently amended) The catalyst composition of Claim 21, wherein the molar ratio 
of the aluminum in the aluminoxane to the combined at least one first metallocene compound 
and at least one second metallocene compound in the catalyst composition is from about 1:10 
to about 100,000:1. 

23. (Original) The catalyst composition of Claim 2 1 , wherein the aluminoxane compound 
is selected from methylaluminoxane, ethylaluminoxane, n-propylaluminoxane, iso- 
propylaluminoxane, n-butylaluminoxane, t-butylaluminoxane, sec-butylaluminoxane, iso- 
butylaluminoxane, 1-pentylaluminoxane, 2-pentylaluminoxane, 3-pentylaluminoxane, iso- 
pentylaluminoxane, neopentylaluminoxane, or a combination thereof. 

24. (Currently amended) The catalyst composition of Claim 1 , further comprising an optional 
a cocatalyst selected from at least one organozinc compound, wherein the organozinc 
compound has the following formula: 

Zn(X 13 )(X 14 ) ; 

wherein (X 13 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 14 ) is selected 
from a hydrocarbyl, an alkoxide or an aryloxide having from 1 to about 20 carbon atoms, 
halide, or hydride; 

25. (Currently amended) The catalyst composition of Claim 1 , further comprising an optional 
a cocatalyst selected from at least one organozinc compound, wherein the organozinc 
compound is selected from dimethylzinc, diethylzinc, dipropylzinc, dibutylzinc, 
dineopentylzinc, di(trimetiiylsilylmethyl)zinc, or any combination thereof 
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26. (Currently amended) The catalyst composition of Claim 1, further comprising a» 
optional a cocatalyst selected from at least one organoboron compound, wherein the 
organoboron compound is selected from tris(pentafluorophenyl)boron, tris[3,5- 
bis(trifluoromethyl)phenyl]boron, iV^dimethylanilinium tetrakis(pentafluorophenyl)borate, 
triphenylcarbenium tetrakis(pentafluorophenyl)borate, lithium tetrakis- 
(pentafluorophenyl)borate, N t N-dimethylanilinium tetrakis[3 ,5-bis(trifluoro- 
methyl)phenyl]borate, triphenylcarbenium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, or 
a combination thereof. 

27. (Currently amended) The catalyst composition of Claim 26, wherein the molar ratio 
of the organoboron compound to the combined at least one first metallocene compound and 
at least one second metallocene compound in the catalyst composition is from about 0.1:1 to 
about 10:1. 

28. (Currently amended) The catalyst composition of Claim 1, further comprising an 
optional a cocatalyst selected from at least one ionizing ionic compound, wherein the ionizing 
ionic compound is selected from tri(n-butyl)ammonium tetrakis(p-tolyl)borate, tri(n-butyl)- 
ammonium tetrakis(m-tolyl)borate, tri(n-butyl)ammonium totrakis(2, 4 dimothyl)borato 
tetrakis(2.4-dimethvlphenvl)borate . tri(n-butyl)ammonium tetrakis(3,5- 
dimethylphenyl)borate, tri(n-butyl)ammonium tetrakis[3 ,5-bis(trifluoro- 
methyl)phenyl]borate, tri(n-butyl)ammonium tetrakis(pentafluorophenyl)borate, N,N- 
dimethylanilinium tetrakis(p-tolyl)borate, N,N-dimethylanilinium tetrakis(m-tolyl)borate, 
N,N-dimethylanilinium tetrakis(2,4-dimethylphenyl)borate, N,N-dimethylanilinium 
tetrakis(3,5-dimethylphenyl)borate, N,N-dimethylanilinium tetrakis[3,5-bis(trifluoro- 
methyl)phenyl]borate, N,N-dimethylanilinium tetrakis(pentafluorophenyl)borate, triphenyl- 
carbenium tetrakis(p-tolyl)borate, triphenylcarbenium tetrakis(m-tolyl)borate, 
triphenylcarbenium tetrakis(2,4-dimethylphenyl)borate, triphenylcarbenium tetrakis(3,5- 
dimethylphenyl)borate, triphenylcarbenium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate, 
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triphenylcarbenium tetrakis(pentafluorophenyl)borate, tropylium tetrakis(p-tolyl)borate, 
tropylium tetrakis(m-tolyl)borate, tropylium tetrakis(2,4-dimethylphenyl)borate > tropylium 
tetrakis(3 ,5-dimethylphenyl)borate, tropylium tetrakis[3 ,5-bis(trifluoromethyl)phenyl]borate, 
tropylium tetrakis(pentafluorophenyl)borate, lithium tetrakis(pentafluorophenyl)borate, 
lithium t e tralcis(ph e nyl)borate tetraphenvlborate . lithium tetrakis(p-tolyl)borate, lithium 
tetrakis(m-tolyl)borate, lithium tetrakis(2,4-dimethylphenyl)borate, lithium tetrakis(3,5- 
dimethylphenyl)borate, lithium tetrafluoroborate, sodium tetrakis(pentafluorophenyl)borate, 
sodium t e traki s (ph e nyl) borat e tetraphenvlborate . sodium tetrakis(p-tolyl)borate, sodium 
tetrakis(m-tolyl)borate, sodium tetrakis(2,4-dimethylphenyl)borate, sodium tetrakis(3,5- 
dimethylphenyl)borate, sodium tetrafluoroborate, potassium tetrakis- 
(pentafluorophenyl)borate, potassium t e trakis(ph e nyl)borat e tetraphenvlborate. potassium 
tetrakis(p-tolyl)borate, potassium tetrakis(m-tolyl)borate, potassium tetrakis(2,4-dimethyl- 
phenyl)borate, potassium tetrakis(3,5-dimethylphenyl)borate, potassium tetrafluoroborate, 
tri(n-butyl)ammonium tetrakis(p-tolyl)aluminate, tri(n-butyl)ammonium tetrakis(m- 
tolyl)aluminate, tri(n-butyl)ammonium t e trakis(2, 4 dim e thyl)aluminato tetrakis(2.4- 
dimethvlphenvDaluminate . tri(n-butyl)ammonium tetrakis(3,5-dimethylphenyl)aluminate, 
tri(n-butyl)ammonium tetrakis(pentafluorophenyl)aluminate, N,N-dimethylanilinium 
tetrakis(p-tolyl)aluminate, N,N-dimethylanilinium tetrakis(m-tolyl)aluminate, N,N- 
dimethylanilinium tetrakis(2,4-dimethylphenyl)aluminate, N,N-dimethylanilinium 
tetrakis(3 ,5-dimethylphenyl)aluminate, N,N-dimethylanilinium tetrakis 

(pentafluorophenyl)aluminate, triphenylcarbenium tetrakis(p-tolyl)aluminate, 

triphenylcarbenium tetrakis(m-tolyl)aluminate, triphenylcarbenium tetrakis(2,4- 
dimethylphenyl)aluminate, triphenylcarbenium tetrakis(3,5-dimethylphenyl)aluminate, 
triphenylcarbenium tetrakis(pentafluorophenyl)aluminate, tropylium tetrakis(p- 
tolyl)aluminate, tropylium tetrakis(m-tolyl)aluminate, tropylium tetrakis(2,4- 
dimethylphenyl)aluminate, tropylium tetrakis(3,5-dimethylphenyl)aluminate, tropylium 
tetrakis(pentafluorophenyl)aluminate, lithium tetrakis(pentafluorophenyl)aluminate, lithium 
t e trakis(phonyl)aluminato tetraphenvlaluminate . lithium tetrakis(p-tolyl)aluminate, lithium 
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tetrakis(m-tolyl)aluminate, lithium tetrakis(2,4-dimethylphenyl)aluminate, lithium 
tetrakis(3,5-dimethylphenyl)aluminate, lithium tetrafluoroaluminate, sodium 
tetrakis(pentafluorophenyl)aluminate, sodium t e trakis(ph e nyl)aluminate 

tetraphenvlaluminate . sodium tetrakis(p-tolyl)aluminate, sodium tetrakis(m-tolyl)aluminate, 
sodium tetrakis(2,4-dimethylphenyl)aluminate, sodium tetrakis(3,5- 

dimethylphenyl)aluminate, sodium tetrafluoroaluminate, potassium tetrakis- 
(pentafluorophenyl)aluminate, potassium t e trakis(ph e nyl)aluminato tetraphenvlaluminate. 
potassium tetrakis(p-tolyl)aluminate, potassium tetrakis(m-tolyl)aluminate, potassium 
tetrakis(2,4-dimethylphenyl)aluminate, potassium tetrakis (3,5-dimethylphenyl)aluminate, 
potassium tetrafluoroaluminate, or any combination thereof. 

29. (Currently amended) A catalyst composition consisting essentially of at least one a first 
metallocene compound, at least one a second metallocene compound, at least one 
chemically-treated solid oxide, and at least one organoaluminum compound, wherein: 
a) the at least one first metallocene compound has the following formula: 

(X^XWlZr; 

wherein (X 1 ) and (X 2 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 

wherein each substituent on (X 1 ) and (X 2 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 3 ), (X 4 ), and any substituent on the substituted aliphatic group on (X 1 ) and 
(X 2 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
e rganomotallic group, -SQ 2 X. -QA1X 2 . -OSiX 2 . -OPX 2 . -SX. -OS0 2 X. -AsX 2 . -As(Q)X 2 . or - 
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PX Z , wherein X is selected independently from halide. NH Z , OR. or SR. wherein R is a 
hvdrocarbvl. or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen; 

b) wherein the at least one second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )M; wherein 

1) MisZr; 

(X 5 ) and (X 6 ) are independently selected from a substituted 
cyclopentadienyl, a substituted indenyl, a substituted fluorenyl, or a 
substituted, partially saturated analog thereof, wherein at least one of (X 5 ) and 
(X 6 ) is at least disubstituted; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; 

2) MisZr; 

(X 5 ) and (X 6 ) are independently selected from a cyclopentadienyl, an 
indenyl, a fluorenyl, a partially saturated analog thereof, or a substituted 
analog thereof; and 

(X 5 ) and (X 6 ) are connected by a substituted or unsubstituted bridging 
group comprising from 3 to 5 contiguous ansa carbon atoms in a chain, one 
end of which is bonded to (X 5 ) and the other end of which is bonded to (X 6 ); 
or 

3) MisHf; 

(X 5 ) and (X 6 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; and 
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wherein (X 7 ), (X 8 ), any substituent on (X 5 ), any substituent on (X 6 ), any substituent on the 
substituted aliphatic group on (X 5 ) and (X 6 ), and any substituent on the substituted bridging 
group connecting (X 5 ) and (X 6 ) are independently selected from an aliphatic group, an 
aromatic group, a cyclic group, a combination of aliphatic and cyclic groups, an oxygen 
group, a sulfur group, a nitrogen group, a phosphorus group, an arsenic group, a carbon 
group, a silicon group, a germanium group, a tin group, a lead group, a boron group, an 
aluminum group, an inorganic group, an organom e tallio group, -SQ 2 X, -QA1X 2 , -OSiX 2 . - 
OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -As(Q)X 2 . or -PX 2 , wherein X is selected independently from 
halide. H. NH 2 . OR. or SR. wherein R is a hvdrocarbvL or a substituted derivative thereof, 
any one of which having from 1 to about 20 carbon atoms; a halide; or hydrogen; 

c) the at least one chemically-treated solid oxide comprises a solid oxide treated with 
an electron- withdrawing anion; and 

d) the at least one organoaluminum compound has the following formula: 

Ai(x 9 ) n (x 10 ) 3 .n; 

wherein (X 9 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 10 ) is selected from 
alkoxide or aryloxide having from 1 to about 20 carbon atoms, halide, or hydride; and n is a 
number from 1 to 3, inclusive. 

30. (Currently amended) A catalyst composition comprising the contact product of at least 
one a first metallocene compound, at least one a second metallocehe compound, at least one 
chemically-treated solid oxide, and at least one organoaluminum compound, wherein: 
a) the at least one first metallocene compound has the following formula: 

(X)(X 2 )(X 2 )(X 4 )Zv; 

wherein (X 1 ) and (X 2 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 



WCSR 1 56758 lv2 



Amendmeni & Response to the Office Action mailed October 3, 2005 
U.S. Patent App. Serial No. 10/762,056 
Filed: January 21, 2004 
Page 23 of 35 

wherein each substituent on (X 1 ) and (X 2 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 3 ), (X 4 ), and any substituent on the substituted aliphatic group on (X 1 ) and 
(X 2 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganio group, an 
organomotallic group, -SO,X. -OA1X,. -OSiX,. -OPX z . -SX. -OSO,X. -AsX 2 . -As((»X 2 . or - 
PX 2 , wherein X is selected independently from halide. H. NH 2 . OR. or SR. wherein R is a 
hydrocarbvl or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen; 

b) wherein the at least one second metallocene compound is has th e following formula : 

&*)&*)&*%X *)M; whoroin 

4) M io Zr; 

(X* ) and (X 6 ) are independ e ntly s e lected — from a substituted 

oyclopentadionyl, a substitut e d indonyl, a substitut e d fluoronyl, or a 
substitut e d, partially saturat e d analog thereof, whoroin at least ono of (X s )-and 
(X 6 ) is at l e ast disubstitut e d; and 

e ach s ubstitu e nt on (X*) and (X 6 ) is ind e p e nd e ntly s e l e ct e d from a 

linear or branch e d aliphatic group, wherein th e aliphatic group is unsubstituted 
or substituted, any ono of which having from 1 to about 20 carbon atoms; 
2) M is Zr; 

(X^ ) and (X 6 ) ar e independ e ntly selected from a oyclopentadionyl, an 

indonyl, a fluoronyl, a partially saturated analog th e r e of, or a substituted 
analog th e reof; and 

(X*)-aft4-(X 6 ) ar e connected by a substituted or unsubstitutod bridging 

group comprising from 3 to 5 contiguous ansa carbon atoms in a chain, ono 
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end of whioh is bond e d to (X s ) and th e other e nd of which is bond e d to (X* k 
er 

3) M is Hf; 

— (X* ) and (X 6 ) ar e ind e p e ndently s e l e ct e d from a monosubstitutod 

oyolopentadionyl, a monosubstitutod ind e nyl, a monosubstitut e d fluoronyl, or a 
monosubstitut e d, partially saturat e d analog th e r e of; and 

e ach substitu e nt on (X*) and (X 6 ) is ind e pend e ntly s e l e cted from a 

lin e ar or branch e d aliphatic group, wher e in th e aliphatic group is unsubstitutod 
or substituted, any on e of which having from 1 to about 20 carbon atoms; and 
wh e roin (X ? )r(X *), any substituent on (X*), any substituent on (X 6 ), any substituent on the 
substitutod aliphatic group on (X*) and (X 6 ), and any substituent on tho substituted bridging 
group conn e cting (X*) and (X 6 ) ar e ind e pendently s e lect e d from an aliphatic group, an 
aromatio group, - a - cyclic group, a combination of aliphatic and cyclic groups, an oxygon 
group, a sulfur group, a nitrog e n group, a phosphorus group, an arsenic group, a carbon 
group, a silicon group, a germanium group, a tin group, a l e ad group, a boron group, an 
aluminum group, an inorganic group, an organomotallic group, or a substitut e d derivative 
th e reof, any one of which having from 1 to about 20 carbon atoms; a halid e ; or hydrogon; 
1 ,3-propanedivlbis(q s -9-fluorenvl)zirconium dichloride: 
1 «4-butanedivlbis(ri 5 -9-fluorenvOzirconium dichloride: 
1 ,5-pentanedivlbis(r| 5 -9-fluorenvl)zirconium dichloride: 

1 .3- propanedivlbis(n 5 -l -indenvOzirconium dichloride: 

1 .4- butanedivlbis(r| 5 - 1 -indenvDzirconium dichloride: 

1 .5- pentanedivlbis(ii 5 - 1 -indenvDzirconium dichloride: 
13-propanedivlbisf < n 5 -9-fluorenvl)di-n-butoxvzirconium: 
l,4-butanedivlbisfn 5 -9-fluorenvndi-n-butoxvzirconium: 
K5-pentanedivlbisfr| 5 -9"fluorenvl 1 )di-n-butoxvzirconium; 
1 ,3-propanedivlbis(n 5 - 1 -indenvOdi-n-butoxvzirconium: 
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1 .4- butanedivlbis(V- 1-indenvfldi-n-butoxvzirconium; 

1 .5- pentanediylbis(T) 5 - 1 -indenvl)di-n-butoxvzirconium; 
1 3-propanedivlbis(r| 5 -9-fluorenvl)zirconium dimethyl; 
1 .4-butanediylbis(T] 5 '9-fluorenyl)zirconium dimethyl; 

1 .5«pentanedivlbis(Ti s -9-fluorenvl)zirconium dimethyl; 
1 3-propanedivlbis(V-l-indenvDzirconium dimethyl; 

1 .4- butanedivlbis(TjM-indenvl)zirconium dimethyl; 

1 .5- pentanedivlbis(r) 5 -l-indenvnzirconium dimethyl; 

fn^Cc H ^BuMe^ZrCk 

(Ti 5 -C, H , n Bu) 2 HfCl 2 ; 

fn 3 -CJ L Me) z Hff:i 2 : 

O^H^HfCk 
(ti^ H /Pr^HfCk 
(Ti^C^Pr^HfCk 
(r^-G H ^Bu^HfCk 
fil 5 -C,H £ s Bu^HfCk 
(Ti^a H /Bu^HfCk 
(ti s -C, H /Bu)fTi 5 -C 1 H £ Me)HfCl 2 : 
or any combination thereof; 

c) the at least one chemically-treated solid oxide comprises a solid oxide treated with 
an electron-withdrawing anion; and 

d) the at least one organoaluminum compound has the following formula: 

Al(X\(X ,0 )3. n ; 

wherein (X 9 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 10 ) is selected from 
alkoxide or aryloxide having from 1 to about 20 carbon atoms, halide, or hydride; and n is a 
number from 1 to 3, inclusive. 
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31. (Currently amended) A process to produce a catalyst composition comprising 
contacting at least one a first metallocene compound, at least one a second metallocene 
compound, at least one chemically-treated solid oxide, and at least one organoaluminum 
compound, wherein: 

a) the at least one first metallocene compound has the following formula: 

(X'XXWjZr; 

wherein (X 1 ) and (X 2 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 

wherein each substituent on (X 1 ) and (X 2 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 3 ), (X 4 ), and any substituent on the substituted aliphatic group on (X 1 ) and 
(X 2 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
organomotallic group. -SQ 2 X. -OA1X,. -OSiX 2 . -OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -As(CttX 2 . or - 
PX 2 . wherein X is selected independently from halide. H, NH 2 . OR. or SR. wherein R is a 
hvdrocarbvl. or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen; 

b) wherein the at least one second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )M; wherein 

1) MisZr; 

(X 5 ) and (X 6 ) are independently selected from a substituted 
cyclopentadienyl, a substituted indenyl, a substituted fluorenyl, or a 
substituted, partially saturated analog thereof, wherein at least one of (X 5 ) and 
(X 6 ) is at least disubstituted; and , 
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each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; 

2) M is Zr; 

(X 5 ) and (X 6 ) are independently selected from a cyclopentadienyl, an 
indenyl, a fluorenyl, a partially saturated analog thereof, or a substituted 
analog thereof; and 

(X 5 ) and (X 6 ) are connected by a substituted or unsubstituted bridging 
group comprising from 3 to 5 contiguous ansa carbon atoms in a chain, one 
end of which is bonded to (X 5 ) and the other end of which is bonded to (X 6 ); 
or 

3) M is Hf; 

(X 5 ) and (X 6 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; and 
wherein (X 7 ), (X 8 ), any substituent on (X 5 ), any substituent on (X 6 ), any substituent on the 
substituted aliphatic group on (X 5 ) and (X 6 ), and any substituent on the substituted bridging 
group connecting (X 5 ) and (X 6 ) are independently selected from an aliphatic group, an 
aromatic group, a cyclic group, a combination of aliphatic and cyclic groups, an oxygen 
group, a sulfur group, a nitrogen group, a phosphorus group, an arsenic group, a carbon 
group, a silicon group, a germanium group, a tin group, a lead group, a boron group, an 
aluminum group, an inorganic group, an organometallio group, -SQ 2 X, -QA1X 2 . -OSiX 2 . - 
OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -As(Q)X 2 . or -PX 2 , wherein X is selected independently from 
halide. H. NH 2 . OR. or SR. wherein R is a hvdrocarbvL or a substituted derivative thereof, 
any one of which having from 1 to about 20 carbon atoms; a halide; or hydrogen; 
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c) the at least one chemically-treated solid oxide comprises a solid oxide treated with 
an electron- withdrawing anion; and 

d) the at least one organoaluminum compound has the following formula: 



wherein (X 9 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 10 ) is selected from 
alkoxide or aryloxide having from 1 to about 20 carbon atoms, halide, or hydride; and n is a 
number from 1 to 3, inclusive. 



of a catalyst composition, comprising contacting the catalyst composition with at least one 
type of olefin monomer, wherein the catalyst composition comprises the contact product of at 
least one a first metallocene compound, at least one a second metallocene compound, at least 
one chemically-treated solid oxide, and at least one organoaluminum compound, wherein: 
a) the at least one first metallocene compound has the following formula: 



wherein (X 1 ) and (X 2 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; 

wherein each substituent on (X 1 ) and (X 2 ) is independently selected from a linear or 
branched aliphatic group, wherein the aliphatic group is unsubstituted or substituted, any one 
of which having from 1 to about 20 carbon atoms; 

wherein (X 3 ), (X 4 ), and any substituent on the substituted aliphatic group on (X 1 ) and 
(X 2 ) are independently selected from an aliphatic group, an aromatic group, a cyclic group, a 
combination of aliphatic and cyclic groups, an oxygen group, a sulfur group, a nitrogen 
group, a phosphorus group, an arsenic group, a carbon group, a silicon group, a germanium 
group, a tin group, a lead group, a boron group, an aluminum group, an inorganic group, an 
organomotallio group. -SO,X. -QA1X 2 . -OSiX 2 . -OPX 2 . -SX, -OS0 2 X. -AsX 2 . -As(Q)X 2 . or - 
PX 2 . wherein X is selected independently from halide. H. NH 2 . OR. or SR. wherein R is a 
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hvdrocarbvl or a substituted derivative thereof, any one of which having from 1 to about 20 
carbon atoms; a halide; or hydrogen; 

b) wherein the at least one second metallocene compound has the following formula: 

(X 5 )(X 6 )(X 7 )(X 8 )M; wherein 

1) MisZr; 

(X 5 ) and (X 6 ) are independently selected from a substituted 
cyclopentadienyl, a substituted indenyl, a substituted fluorenyl, or a 
substituted, partially saturated analog thereof, wherein at least one of (X 5 ) and 
(X 6 ) is at least disubstituted; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; 

2) MisZr; 

(X 5 ) and (X 6 ) are independently selected from a cyclopentadienyl, an 
indenyl, a fluorenyl, a partially saturated analog thereof, or a substituted 
analog thereof; and 

(X 5 ) and (X 6 ) are connected by a substituted or unsubstituted bridging 
group comprising from 3 to 5 contiguous ansa carbon atoms in a chain, one 
end of which is bonded to (X 5 ) and the other end of which is bonded to (X 6 ); 
or 

3) MisHf; 

(X 5 ) and (X 6 ) are independently selected from a monosubstituted 
cyclopentadienyl, a monosubstituted indenyl, a monosubstituted fluorenyl, or a 
monosubstituted, partially saturated analog thereof; and 

each substituent on (X 5 ) and (X 6 ) is independently selected from a 
linear or branched aliphatic group, wherein the aliphatic group is unsubstituted 
or substituted, any one of which having from 1 to about 20 carbon atoms; and 
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wherein (X 7 ), (X 8 ), any substituent on (X 5 ), any substituent on (X 6 ), any substituent on the 
substituted aliphatic group on (X 5 ) and (X 6 ), and any substituent on the substituted bridging 
group connecting (X 5 ) and (X 6 ) are independently selected from an aliphatic group, an 
aromatic group, a cyclic group, a combination of aliphatic and cyclic groups, an oxygen 
group, a sulfur group, a nitrogen group, a phosphorus group, an arsenic group, a carbon 
group, a silicon group, a germanium group, a tin group, a lead group, a boron group, an 
aluminum group, an inorganic group, on organomotallic group, -SQ 2 X. -QA1X 2 . -OSiX 2 . - 
OPX 2 . -SX. -OSQ 2 X. -AsX 2 . -As(Q)X 2 . or -PX 2 . wherein X is selected independently from 
halide. H. NH 2 . OR, or SR. wherein R is a hvdrocarbvl. or a substituted derivative thereof, 
any one of which having from 1 to about 20 carbon atoms; a halide; or hydrogen; 

c) the at least one chemically-treated solid oxide comprises a solid oxide treated with 
an electron- withdrawing anion; and 

d) the at least one organoaluminum compound has the following formula: 

Al(X\(X ,0 ) 3 _ n ; 

wherein (X 9 ) is a hydrocarbyl having from 1 to about 20 carbon atoms; (X 10 ) is selected from 
alkoxide or aryloxide having from 1 to about 20 carbon atoms, halide, or hydride; and n is a 
number from 1 to 3, inclusive. 

33. process of Claim 32, wherein the catalyst composition is contacted 

with ethylene and at least one other olefin selected from 1-butene, 2-butene, 3-methyl-l- 
butene, isobutylene, 1-pentene, 2-pentene, 3-methyl-l-pentene, 4-methyl-l-pentene, 1- 
hexene, 2-hexene, 3-hexene, 3-ethyl-l-hexene, 1-heptene, 2-heptene, or 3-heptene. 




34. ^tf&toawn) Th$ process of Claim 32, wherein the catalyst composition is contacted 
with ethylene and 1-hexene. 

35^^ process of Claim 32, wherein the catalyst composition is contacted 

with ethylene. 
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36. (Withdrawn) A polymer or copohprtCT of ethylene, wherein the melt index is from 
about 03 to about 2.0 dg/min; tlre^d^nsity from about 0.94 to about 0.91 g/cm 3 ; the CY-a 
parameter is from about 0.4£*dabout 0.70; the polydispersity index (MJM n ) is from about 2 
to about 6; the HLMI/MI ratio is from about 16.5 to about 25; the Elmendorf MD tear 
resistance is grpater than about 150 g for 1 mil blown film; the Elmendorf TD tear resistance 
is greater>than about 350 g for a 1 mil blown film; the film haze is less than about 25% for a 
1 mtfolown film; the Dart impact strength is greater than about 600 g for a 1 mil blown film; 
and the Spencer impact strength is greater than about 0W Lfer a 1 mil blown film. 

37. (Withdrawn) A polymer or copolypiefof' ethylene, wherein the melt index is from 
about 0.5 to about 1.5 dg/min; the d^ity is from about 0.935 to about 0.915 g/cm 3 ; the CY- 
a parameter is from about 0.5p^o about 0.65; the polydispersity index (MJM n ) is from about 
2.2 to about 5.0; the ffl^U/MI ratio is from about 17 to about 24; the Elmendorf MD tear 
resistance is greater than about 200 g for a 1 mil blown film; the Elmendorf TD tear 
resistance isgreater than about 380 g for a 1 mil blown film; the film haze is less than about 
15% fop^a 1 mil blown film; the Dart impact strength is greater than about 800 g for a 1 mil 
blpwn film; and the Spencer impact strength is greater than about 0.9 J for a 1 mil blown 
film. 
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38. (Withdrawn) A polymer or copolymer of ejfi^lene, wherein the melt index is from 
about 0.8 to about 1.3 dg/min; the density is ftefnabout 0.925 to about 0.915 g/cm 3 ; the CY- 
a parameter is from about 0.55 to abou£#o2; the polydispersity index (MJM n ) is from about 
2.6 to about 4.0; the HLMI/MI ptio is from about 17.5 to about 23; the Elmendorf MD tear 
resistance is greater thar^efDout 250 g for a 1 mil blown film; the Elmendorf TD tear 
resistance is greaterjthan about 450 g for a 1 mil blown film; the film haze is less than about 
10% for a 1 mimown film; the Dart impact strength is greater than about 1200 g for a 1 mil 
blown fijrff; and the Spencer impact strength is greater than about 1.00 J for a 1 mil blown 
filr 
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